This paper studies the problem of asymmetric information that exists in financial markets between the public and the market makers, that is, the securities dealers who support the stability of asset prices by carrying inventory over short periods of time. Market makers in modern markets typically have access to information about a broad range of markets and trade on the basis of this information. While trade on fundamental information about the value of assets is necessary for asset prices to be informative, trade on market information, such as the presence in the market of a highly motivated seller, often does not make prices more informative. Modern regulation in the U.S. has generally taken a permissive approach both to trading on market information, and also to the proliferation of conflicts of interest that increase profit opportunities from trading on market information. This paper critiques this regulatory approach by explaining that economic theory does not in general indicate that there are efficiency gains from permitting trading on market information, by describing an alternate model of a financial market, the pre-1986 London Stock Exchange which required dealers to avoid conflicts of interest and limited trading on market information by not making public the size of trades, and by discussing recent scandals that illustrate the costs of trading on market information.
I. INTRODUCTION
In August 1998, Long-Term Capital Management ("LTCM"), a hedge fund, was in trouble. Its portfolio included a significant position in Russian bonds, and many trades arbitraging small differences in the prices of paired assets -including, for example, different categories of 10-year U.S. Treasury bonds. The profitability of the arbitrage trades depended on trading in huge volume, and as a result LTCM put up only a tiny fraction of the funds financing the trades and borrowed the rest. The largest investment banks, which are also known as dealer banks, were all lending to LTCM and treating the assets purchased as collateral for the loans. As a result of this massive borrowing, small price changes in these assets could leave LTCM with too little collateral, and the obligation to post additional cash to make up any shortfall in the value of the collateral. In 1998 when Russia defaulted on its bonds, the dealer banks knew that LTCM was in trouble and was going to be forced to liquidate many of its positions. In the colorful language of traders, there was blood in the water.
A long-term industry professional describes the August 1998 environment:
[The major dealer banks] knew LTCM would get increasingly desperate to cover its short positions, would have to come to them, and would have to pay up, greatly increasing their profits. Dealers all understood the rules of the market: if they knew enough about the way institutions were moving their portfolios, they could and would profit by using this market information in their proprietary portfolios.
1
During this period the difference in yield between the two categories of 10 year U.S. Treasuries almost tripled until it exceeded 40 basis points or 0.4%. 2 Three important lessons can be drawn from the LTCM incident: First, trade that takes place on the basis of market information may affect prices in a way that has nothing to do with the fundamental value of the underlying assets. Second, there is a recurring theme in market participants' accounts of their experiences: the markets are a strategic game, where profits are as likely to be generated by information about your competitors' weaknesses as by careful study of the value of the underlying assets, and where prices often reflect information about the market and its participants in addition to information about the fundamental value of the assets. Finally, the quote above continues: Not only would dealers profit by using market information in their proprietary portfolios, but "[t]hat profit opportunity was why Goldman Sachs had decided to get into proprietary trading in a major way and, as advocates told their partners, 'learn to live with the conflicts of interest.'" 3 Thus, the LTCM incident illustrates that in modern financial markets, conflicts of interest -and the opportunities they generate for trading on market information -have become major sources of profit for the dealer banks.
This paper studies the problem of asymmetric information that exists in financial markets between the public and the market makers, that is, the securities dealers who support the stability of asset prices by carrying inventory over short periods of time. Securities dealers in modern markets typically have access to information about a broad range of markets and trade on the basis of this information. While trade on fundamental information about the value of assets is necessary for asset prices to be informative, trade on market information, such as the presence in the market of a forced seller like LTCM, often does not make prices more informative. Modern regulation in the U.S. has generally taken a permissive approach both to trading on market information, and also to the proliferation of conflicts of interest that increase profit opportunities from trading on market information. This paper critiques this regulatory approach by explaining that economic theory does not in general indicate that there are efficiency gains from permitting trading on market information, by describing an alternate model of a financial market, the pre-1986 London Stock Exchange which required dealers to avoid conflicts of interest and limited trading on market information by not making public the size of trades, and by discussing recent scandals that illustrate the costs of trading on market information.
The costs and benefits of trading on market information are very difficult to measure because of the absence of benchmark prices against which the prices that are observed in markets can be compared. One proxy for measuring the net costs of such trading is the aggregate cost of financial intermediation: if this falls during a time period when conflicts of interest and opportunities to trade on market information have increased, then one might conclude that the consequences of trading on such information are unlikely to be large. In fact, over the relevant time period there was a dramatic increase in the costs of financial intermediation. While recognizing that the evidence offered here of social cost created by trading on market information is far from conclusive, this paper proposes two policies that could mitigate such costs: a requirement that market makers avoid conflicts of interest, and the nonrelease of some intraday market data to reduce the market information on which trade can take place.
(Note that this paper uses the term market maker broadly to refer to anyone who deals in financial assets, or carries inventory for the purpose of profiting from short-term deviations in prices.)
Given the intellectual environment that has shaped the development of modern markets, the first task for this paper is to explain why trading on market information is undesirable, by reviewing wellestablished results from economic theory. Thus, after background information on financial markets including the difficulty of measuring their performance is presented in Section II, Section III reviews some results established by economic theory: First, when market participants are large either in terms of size or of information, economic theory predicts that strategic behavior, such as that observed in the LTCM incident, is likely to interfere with the realization of the efficient prices of the competitive equilibrium model. Since Section II explains that market making dealers are inherently informationally large, economic theory does not predict efficient prices in financial markets. Second, the incompatibility of valuable information and efficiency was explained in a famous conundrum established by Grossman and Stiglitz: some trade on the basis of information is necessary in order for prices to be informative, but prices cannot be efficient if the informed traders are compensated for their information. Finally, the literature that studies trading on information focuses on trading on fundamental information about the value of assets and does not establish the social value of trading on market information, such as the presence of a forced seller like LTCM in the market. In the absence of affirmative support for the value of trading on market information, this paper posits that such trade imposes net social costs and uses this framing to discuss historical and modern markets.
An alternative model to the modern regulatory structure is offered in Section IV, where the structure of the London Stock Exchange ("LSE") -which for many decades was the world's most important exchange -is used as an example of a successful financial market on which conflicts of interest were strictly repressed and where limited publication of market information restricted trade on market information. This model is contrasted in Section V with that of the New York Stock Exchange ("NYSE") which had a permissive approach to conflicts of interest and to trade on market information. This comparison finds that in 1909 the value of a NYSE membership was worth approximately 97 times that of an LSE membership. 4 Furthermore, while a proposed reform of the NYSE to prohibit conflicts of interest on the model of the LSE was being aggressively pursued, the value of an NYSE membership dropped by 30%.
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(The reform was not adopted.) Given the difficulty of measuring the consequences of trading on market information, these facts are useful evidence that when market making dealers are permitted to enter into conflicts of interest and have many opportunities to trade strategically on market information, the aggregate costs of financial intermediation are high.
Section VI looks at modern markets which have largely adopted the New York model of "managing" conflicts rather than avoiding them. 6 It focuses on a few rare instances about which we have enough information to conclude that pricing on the markets was inefficient. During the "Flash Crash" one market index contract traded down by 2.5% in less than one minute. This phenomenon took place in an orderly market with high volume and normal bid-ask spreads, and demonstrates the importance of measuring price effects when evaluating market performance -even though they are very difficult to measure. The Libor and energy trading markets scandals are two cases where detailed information is available about the strategic use of market information. In the case of Libor, banks reported false borrowing costs for the purpose of increasing the value of their trading positions -and even admitted criminal guilt in conspiring with other banks to report falsely. In the energy trading scandal the banks were found to have traded physical commodities for the purpose of affecting the price and increasing the value of their financial contracts. These two examples show that even though the costs of trading on market information is very difficult to measure, it cannot be ignored. The fact that traders in these cases did not consider their behavior improper is an indication that trade on market information that moves prices away from fundamental value is likely standard practice in modern financial markets. Finally, this section observes that evidence that the inefficiencies created by trading on market information were insignificant in scale might be found by a showing that, since the reforms that eliminated the traditional structure of the LSE, the aggregate costs of financial intermediation had fallen or remained stable. In fact, however, even as we have reason to believe that opportunities for trading on market information 4 See infra text accompanying notes 132 and 146. One pound sterling was worth $4.87 in 1909. Lawrence H.
Officer, Dollar-Pound Exchange Rate From 1791, MeasuringWorth, http://www.measuringworth.com/exchangepound/ (last visited Feb. 14, 2013). The calculation is $80000/(£170 * 4.87) = 96.6. In the aggregate the memberships on the NYSE were worth about 21 times the aggregate value of LSE memberships. The number of members on the NYSE was limited to 1100 and there were 5034 members on the LSE. Ranald Michie, London have increased, so too have the costs of financial intermediation. These factors point to the likelihood that our financial markets have been growing increasingly inefficient over time.
Section VII proposes two policy recommendations that would restrict trading on market information by dealers. First, the prohibition of conflicts of interest can protect price formation on financial markets. Second, intraday data on the size of trades can be withheld until after the close of trade; in order to enforce this policy, trade on the basis of unreleased data would be made an insider trading violation, except when the trading data was acquired by acting as broker or dealer in the given trade. Section VIII concludes.
A. Relation to the Existing Literature
This paper is related to four different areas of the existing literature. First, Philippon (2012) and Bai, Philippon, and Savov (2013) ask questions closely related to the one in this paper: Has the U.S. finance industry become less efficient? and Have financial market prices become more informative? Bai et al. starts, however, from the presumption that liquidity in financial markets has increased based on an increase in volume and a reduction in commissions and spreads. 7 This paper argues that the latter measures fail to approximate liquidity unless market impact, or the price effect of posting a trade to the market, has remained constant over time -which remains to be shown. In fact, the flash crash, discussed in Section VI.A, is evidence that these measures fail utterly to capture market impact in modern markets. Bai et al. argue that trading on information increases the informativeness of prices and measure the gains from increased informativeness of prices by evaluating the ability of prices to predict earnings over the past 50 years of trading on stock and bond markets. They find that prices have not become more informative over the past 50 years. 8 Philippon finds that "the unit cost of intermediation has increased since the mid 1970s and is now significantly higher than it was at the turn of the twentieth century." 9 This paper proposes an alternative explanation for these results: trading on market information has increased over time, does not increase the informativeness of prices, and may offset any increases in informativeness due to trading on fundamental information.
Second, this paper contributes to the history of financial markets by explaining certain differences in the structure of the London Stock Exchange and the New York Stock Exchange that are not widely recognized. Ranald Michie's comparative history of the two exchanges is focused on establishing the role played by the exchanges in broader financial markets and tracing how they changed over time.
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The approach here is narrowly targeted on the analytical question of how their rules promoted -or failed to promote -the quality of price formation on the exchanges. Third, the legal literature on securities markets often limits its focus to changes in price that are driven by changes in information about the issuer. 11 The vast literature on issuer disclosure, issuer anti-fraud measures, and how to optimize these policies reinforces this emphasis. 12 Instead of focusing on the asymmetric information problem between the investor and the issuer, this paper focuses on the asymmetric information problem between the investor and the market maker. The concern in this paper is that market makers may trade on market information, moving prices in ways that are profitable to the market maker, but unrelated to fundamental value.
While there is universal agreement that a key function of stock exchanges is the provision of liquidity, the mechanism by which liquidity is provided is less clear. Market microstructure models have market makers who adjust prices based on order flow, but they do not provide liquidity; in these frameworks uninformed noise traders, whose behavior is exogenous and arguably irrational, are the true source of liquidity. 13 An alternate view is that the combined effect of a continuous stream of new information about issuers and competition between market professionals to profit from that information creates liquidity by ensuring that there is a continuous stream of buy and sell orders. 14 In this view the continuous stream of buy and sell orders is the fundamental source of liquidity.
This paper, by contrast, focuses on price continuity, or the stability of prices over time, as the key component of liquidity, and argues that a continuous stream of orders is insufficient to support price continuity. Because unusually large orders can be placed even in a market with a high volume of trade, market making dealers must sometimes step in to support price continuity. 15 Thus, the focus in this paper is on the fact that there are agents actively creating liquidity in the market by standing ready to carry inventory when there is a temporary imbalance of demand and supply.
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The approach taken here facilitates the analysis of the behavior of the market makers and their incentives, making it possible to ask the question: Are these market participants behaving competitively or strategically? As a result, this approach makes it easier to assess the need for market structure or regulation that can limit the market making dealers' ability to behave strategically.
Fourth, this paper is related to the literature on competition between stock exchanges and other trading venues, which raises the question of whether such competition is sufficient to create efficient exchange rules. In this literature there is a broad range of views on the degree to which competition incentivizes investor protection in the absence of regulation. On the one hand, Paul Mahoney has argued that incentives for securities exchanges do not differ from those in goods markets and thus that the forces of competition will provide the rules of market structure that investors want. 17 On the other hand, Craig
Pirrong in an analysis of the Chicago Board of Trade finds that neither theory nor empirical evidence supports the view that competition induces exchanges to implement rules that prevent market manipulation.
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Most authors take a moderate approach. Roberta Romano argues that allowing states to compete for the business of issuers by offering different securities regulation regimes will be sufficient to establish the appropriate levels of disclosure and antifraud enforcement. 19 She excludes, however, the regulation of market professionals from this competitive regime, because broker-dealers "are not subject to the same capital market forces that prod regulatory competition to adopt rules preferred by investors as are issuers." 20 A.C. Pritchard, similarly, makes a fairly narrow argument that exchanges are incentivized to enforce "fraud on the market" prohibitions vigorously, and, in particular, better than the courts. 21 While
Stephen Choi has argued forcefully for the efficiency gains created by allowing issuers to choose the law governing their securities, 22 in later work he acknowledges that his confidence in investors' ability to make wise choices and thus lower the price of undesirable issues may have been too sanguine. Pritchard because, as far as I know, no one else has emphasized the problem of inefficient trading on market information.
II. BACKGROUND ON FINANCIAL MARKETS
In this section the issue of the strategic use in financial markets of market information, by for example lowering prices when it is known that a forced seller such as LTCM is in the market, is discussed in general terms, and I find that the need for liquidity on financial markets means that the most important markets have market making dealers whose access to trading information creates incentives for them to profit from the strategic use of such information. This section also explains why the measurement of financial market performance is extremely difficult and offers the aggregate cost of financial intermediation as a proxy for measuring this performance.
Market Makers Provide Price Continuity and Liquidity and are Informationally Large
A key service provided by stock exchanges and other trading venues is the pricing of financial assets. For this reason, early stock exchanges aggressively policed the dissemination of price quotations. 25 The value of price quotations depends on the continuity of prices over time. In a market where sudden, abrupt changes in price are constantly occurring, a price quotation is of little value. Only in a market where there is some expectation of price continuity over time are price quotations valuable. Thus, the value of the quotations lies not in the quotes themselves, but in the fact that others can expect to trade in the same market at a similar price. 26 The ability to trade quickly without significantly affecting prices is called liquidity, and a key component determining liquidity is market impact or the degree to which the price moves before the trade is executed.
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Both market impact and liquidity remain difficult to measure with precision. It is widely acknowledged that a simple evaluation of the price change from the time at which the order was placed to the time at which the order was fully executed does not capture market impact, both because an order can affect the market before it is officially placed if there is information leakage, and because the influx of other Many securities, however, trade only "over-the-counter" ("OTC") and these markets range from those that are more liquid than the stock market, such as the Treasury bond market, to those that are extremely illiquid, such as trade in a local debt issue. In general, however, liquidity on OTC markets is determined by the extent of market making in the particular issue traded. 33 The Treasury market is liquid because there are many market making dealers, whereas there may be no one dealing in the most rarely traded local debt issues.
The role that market-making dealers play in providing liquidity on financial markets also gives them privileged access to information, with the result that some measure of information asymmetry is usually present whenever a market maker is trading. 34 market makers were the only market participants who maintained an order book listing all the outstanding limit orders and thus the only ones with information on the structure of demand and supply for the securities they traded. 35 In the era before federal regulation, this enabled them to profit by manipulating prices. 36 More generally, because of their privileged access to information from a theoretic point of view, as will be discussed in Section III.A.2 below, market making dealers have the capacityand therefore the incentive -to use that information to profit by deliberately moving prices. In other words, they are "informationally large" 37 participants in the economy.
The Challenge of Measuring Financial Market Performance
The gains to investors due to changes on financial markets are extremely difficult to evaluate because liquidity is one of the most important services provided by financial markets, and yet market impact, the defining component of liquidity, cannot be readily measured due to the absence of a benchmark price.
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For this reason the actual effect of a decline in commissions or a reduction in bid-ask spreads is ambiguous, since each is beneficial to investors only if the decline is not offset by an increase in market impact. 39 Where there is an increase in market impact it will tend to act as an alternate means of compensating the dealers on the market.
Trading on information creates a similar problem of measurement. Evaluation of the cost of trading on information -which in the case of trading on fundamental information is also the compensation for revealing information -would require comparison with a benchmark price, and just as in the case of market impact such a benchmark is not easily established. In fact, one method of profiting by trading on market information is to deliberately increase the market impact of an order: this takes place, for example, when a trader "front runs" an order to buy by buying ahead of the order and then fills the order by selling the shares at an incrementally higher price. The fact that market impact and trading on information are so difficult to measure generates a problem for the argument that market impact and information-driven problems of price formation play an important role in markets: When key market phenomena are unmeasurable, cost benefit analysis becomes impossible.
One solution to the conundrum of measuring market impact and the efficiency of price formation has been proposed by Rajiv Sethi: Instead of focusing on each of the individual components of financial intermediation, improvements in the efficiency of markets should be measured by the decline in the aggregate cost of financial intermediation. Sethi writes:
In evaluating the impact on investors of [a] change in market microstructure, it is worth keeping in mind Bogle's Law: 'It is the iron law of the markets, the undefiable rules of arithmetic: Gross return in the market, less the costs of financial intermediation, equals the net return actually delivered to market participants.' This is just basic accounting, but often overlooked. If one wants to argue that the new organization of markets has been beneficial to investors, one needs to make the case that the costs of financial intermediation in the aggregate have gone down.
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In short, dealers can be expected to gain from increases in market impact and from trading on market information. While the extent of these gains is not easy to measure, one proxy for their measurement is the aggregate cost of financial intermediation. Thus, when this cost increases, this fact itself may be an indicator of growing inefficiency in markets either due to unmeasurable forms of illiquidity or to socially costly forms of trading on information.
Given the difficulty of measuring market liquidity and the costs of trading on market information, the 9700% difference in the value of a NYSE membership as compared to an LSE membership and the dramatic fall in the value of NYSE memberships when LSE-style reform was advocated are interesting data points. While this involves cross-country comparison so many factors undoubtedly played a part in this difference, we know that financial intermediaries can create profit opportunities on financial markets by using their market information to strategically move prices in their favor. The next section will show that there is no formal theoretic foundation for the view that such price movements are efficient. Thus, when seeking to explain the vast difference in value of membership on the two exchanges, an important question to address is whether the stock exchange members in New York had more opportunity to profit either from their information or from the tendency of trades in New York to have greater market impact or from both effects. Section IV shows that the London Stock Exchange was carefully structured to limit the ability of members to make such profits, whereas Section V explains that few if any of the protections instituted in London were adopted in New York.
III. IMPLICATIONS OF THE ECONOMIC THEORY OF PRICE FORMATION
Economic models of competitive equilibrium formalize Adam Smith's theory of the invisible hand by using prices as a coordinating device. These models, however, assume that market participants fully reveal their information in order for prices to be formed. As a result, the relationship between information and efficient price formation has for decades been a fundamental area of study for economic theorists. This section reviews two of the results established by this work: when market participants are large either in terms of size or of information, economic theory predicts strategic behavior and does not predict efficient prices; and in models with efficient outcomes information must be given away for free. This section also discusses the theoretic literature on trading on information and observes that it does not establish that trading on market information is socially valuable.
A. If Market Participants are "Large," Economic Theory Predicts Strategic Behavior Not Efficient Prices

In Single-Period Models of Competitive Equilibrium
We must look at the price system as . In a seminal essay on the market price as a mechanism that reveals information, Friedrich Hayek clearly expressed an idea that informs almost all discussions of the "efficiency" of market prices. He explained how market prices act as aggregators of the diverse pieces of information held by the multitude of the populace that buys and sells, how these prices are both formed by the interaction of market participants and are crucial data informing the actions of these participants. This is the foundation upon which treatment of the market price as representative of value lies.
Hayek's essay can be viewed as a brilliant interpretation of the competitive equilibrium model of an economy, where equilibrium is found by assuming that prices are simultaneously inputs into market participants' decision making process and products of the aggregate implications of this decision making process. By focusing on the information revealed by prices, Hayek highlights both the greatest strength and the greatest weakness of the competitive equilibrium model: it assumes "price-taking" or that the market mechanism successfully elicits true information from all of the market participants.
Because the competitive equilibrium model does not take into account the possibility that market participants misrepresent their preferences in order to affect prices, the revelation of information is not demonstrated by the model, but assumed by it. Thus, the principal implication of the model is that when the economic environment is one where we expect the market mechanism to elicit information successfully, prices will represent value; however, when the economic environment is one where we do not expect the market mechanism to elicit information, we can draw no conclusions about the relationship between value and prices.
Unsurprisingly, the question of when the price-taking assumption is valid has been studied thoroughly by economic theorists and conditions under which price-taking is incentive compatible for the members of the economy have been established. In general, price-taking is incentive compatible when every agent is infinitesimal in size, and, as a rule, it is not incentive compatible when an agent's demand or supply is sufficiently large to have a price effect so that the agent can benefit from withholding information from the market.
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It is now well-established that "a mathematical model appropriate to the intuitive notion of perfect competition must contain infinitely many participants," because the conceptual underpinnings of competitive equilibrium require "that the economy under consideration [have] a 'very large' number of participants, and that the influence of each participant [be] 'negligible.'" 43 The clear implication is that in finite economies, strategic, not price-taking, behavior will be common, 44 and it will be a particular problem where market participants are large relative to the market. Not only does the actual size of a market participant matter, but as will be shown below, 45 when a market participant has significantly more information about the economy than others, that participant will be "informationally large" and this too can enable her to exploit her price effect on the market.
Thus, economic theory indicates that any economic analysis of a real-world problem must include a discussion of whether conditions exist that are likely to give rise to strategic behavior. 
In Intertemporal Models of Competitive Equilibrium
A standard response to concerns about strategic behavior is that the entry of new firms limits the ability of agents to exploit price effects. This response builds implicitly on an intertemporal model of a 42 See BRYAN ELLICKSON, COMPETITIVE EQUILIBRIUM: THEORY AND APPLICATIONS 37 (1993). One paper, for example, shows that it is possible to establish axioms that guarantee that the competitive equilibrium outcome can be achieved independent of the structure of the game -if there is a continuum of agents; in a finite environment, however, the axioms fail to achieve the same result. 46 Observe that the theory does not state that prices are only efficient when market participants are very small in size, but instead demands that the strategic incentives faced by market participants be analyzed and addressedwith a reduction in size as one means of affecting their incentives.
competitive economy, which is the subject of this subsection. Another reason to address intertemporal competitive equilibrium is that financial assets are intertemporal contracts.
In the intertemporal environments that allow for the existence of financial contracts, additional issues arise beyond the problem of price-taking: market participants must decide when to reveal their information, and the expectations -or beliefs -of the market participants about the future can determine the predicted outcome. This part covers background information on the intertemporal nature of financial markets, the issues that arise in intertemporal markets, and the use of rational expectations to address these issues. It then explains that the theoretic literature on rational expectations equilibrium has found that this equilibrium concept and the efficient outcome it predicts are, as in the one-period model, only valid when market participants are infinitesimal in size.
The Intertemporal Nature of Financial Markets
A fundamental characteristic of a financial asset is that it transfers value from one time period to another. For example, a share in company is purchased today in expectation either of future dividends or of a future sale at a higher price. Because financial assets necessarily involve the transfer of value over time, they cannot be represented in a one period model.
In addition, because financial assets transfer value over time, their value is affected by uncertainty about the future. Many financial assets are, in fact, used to manage such uncertainty. For example, a futures contract obligates two parties to trade in specified goods, at a specific price, and at a specified future time. Thus, a futures contract can transform the risk that the future price of wheat will be unfavorable into the risk that the party on the other side of the contract will fail to perform.
Trade in financial assets is also affected by beliefs about the future: if everyone believes that a certain event cannot happen, then, as long as transactions costs ensure that the price of insurance can approach but never equal zero, no one will pay for insurance against the occurrence of the "impossible" event. In short, wrong beliefs about the future can be a dominant force determining what is traded in an economy.
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Thus the relevant literature when discussing the implications of competitive equilibrium models for prices in financial markets is the literature on intertemporal competitive equilibrium, which refines the one-period competitive equilibrium model in order to take into account uncertainty about the future and the beliefs or expectations of agents trading today. This framework is capable of incorporating the entry of new firms over time into the model. 
Intertemporal Price-taking and the Choice of When to Reveal Information
The price-taking assumption, which rules out the possibility that agents misrepresent their characteristics in order to affect prices, is maintained in intertemporal competitive equilibrium models and is particularly problematic in the context of financial markets. Consider a futures contract where agents are setting the price today for apples that will be paid for and consumed tomorrow. In order for the futures market to play its Hayekian role of disclosing today the expected demand and supply of the apples tomorrow, it must be the case that market participants honestly reveal their characteristics. But we are in a very different environment from the one-period model, because the market participants here have two opportunities to trade "apples consumed tomorrow," and thus have a choice of when to disclose their characteristics, today or tomorrow. As is discussed below, both the rational expectations assumption and the "no arbitrage" approach to financial markets impose conditions that ensure that this is never a meaningful choice.
Uncertainty About the Future
Intertemporal competitive equilibrium models usually incorporate uncertainty about the future. In particular, they posit that at each future date the economy may be in a variety of different states and which state will actually be realized in the future is uncertain. For example, at date two it may rain or not rain, in which case there are two states at date two. Trade in the future delivery of goods, then, takes place in goods that are indexed by both date and state. Continuing the example, there may be two different prices today for an apple tomorrow: one pays one price to receive an apple only if it is raining and other only if it is not. This form of uncertainty has the characteristic that at the start of each date the state is realized, that is, it is raining or it is not, and all members of the economy know what state they are in and what they owe or are owed on their assets. In short, intertemporal competitive equilibrium models are typically designed to address only uncertainty that is publicly revealed at some point in the future.
Some uncertainty, however, is private: when there is uncertainty about the structure of demand or supply in the economy (e.g., how many participants want to consume apples tomorrow), it is counterintuitive to consider this type of uncertainty as a "state" that is revealed to every member of the economy before payments need to made on financial obligations. Thus, there are some forms of uncertainty that are inherently private information and are not well addressed by the standard structure of uncertainty in competitive equilibrium models.
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Rational Expectations Equilibrium: A Solution to the Problem of Expectations
As was noted above, outcomes can be determined by market participants' expectations -or beliefsabout the future. As a result, in the absence of constraints on agents' expectations, very few theoretic conclusions can be drawn about the economic environment.
The rational expectations equilibrium is the commonly-used means of dealing with the problem of expectations in intertemporal competitive equilibrium environments. 50 The "rational expectations" assumption guarantees the existence of equilibrium in common scenarios and preserves the desirable welfare properties of the one-period competitive equilibrium model by imposing on every agent both price taking and common expectations that are consistent with realized prices.
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A basic property of the rational expectations assumption is that in an environment without uncertainty about future states of the world it is equivalent to assuming "perfect foresight." 52 Rational expectations collapses into perfect foresight, because it requires agents to coordinate on a common correct prediction of the future price. That is, when the information that agents don't know is how many people want to consume apples tomorrow, rational expectations requires that all members of the economy successfully foresee what the price of apples will be tomorrow, despite their lack of information on which to base that expectation.
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As was discussed above, in an intertemporal model agents have a choice of when to disclose their characteristics. In a finite model, this disclosure decision will, however, typically have an effect on prices. 54 Because the rational expectations approach precludes the possibility that the price of a futures 50 Note that the Arrow-Debreu approach to intertemporal equilibrium finesses rather than addresses the problem of expectations. In an Arrow-Debreu equilibrium all trade takes place at the beginning of time. The model is intertemporal only in the sense that all goods are indexed by the date and state at which they are consumed; market participants make commitments at the beginning of time to exchange a particular quantity of goods in every state that could possibly be realized in 2013 (and at every other date) and never have the opportunity to change their minds. Effectively Arrow-Debreu equilibrium collapses the intertemporal model into a one-period model, with the result that it preserves all the welfare properties of the one-period model. It is, therefore, often used as a Pareto optimal reference point for the more complicated rational expectations equilibrium. 51 More precisely, in addition to the one-period model's assumptions of price-taking and using the market price in the decision-making process, rational expectations requires (i) that all agents have common expectations about future prices and (ii) that those expectations are consistent with realized prices in both good and asset markets. contract on apples tomorrow differs from the price of apples tomorrow (unless it is due to the realization of publicly-revealed uncertainty), it also precludes a meaningful choice by agents of when to disclose their characteristics.
Sanford Grossman's foundational work extends rational expectations equilibrium with uncertainty to environments with asymmetric information. His models allow agents to become informed by acquiring information about asset values that will be revealed in the next period. 55 Although his seminal work on this issue shows how prices in rational expectations equilibrium can play the Hayekian role of disseminating information from informed to uninformed market participants, 56 these models are carefully constructed so that the informed traders do not have a meaningful choice as to when to reveal their information, because information is acquired just before it must be used or become useless. Much of the market microstructure literature, discussed below, builds on similar frameworks that require informed traders to reveal their information when they receive it or fail to profit from it entirely.
Furthermore, Grossman's theory, like the rational expectations approach more generally, addresses only private information about uncertainty that will be publicly revealed. He does not address private information about uncertainty that is never publicly revealed-for example, private information about the nature of one's own preferences.
Because rational expectations imposes such strong requirements on market participants' revelation of information, a basic theoretic result is that, just as in the one-period model, the underlying assumptions are reasonable when all market participants are infinitesimal in size and, by analogy, may be reasonable when market participants are very small relative to the market. 57 By contrast, when market participants are not tiny relative to the market, strategic behavior can interfere with prices playing their Hayekian role.
Richard McLean, James Peck, and Andrew Postlewaite summarize the state of the literature neatly: It is well understood that there may be a conflict between the information contained in rational expectations equilibrium prices and an agent's incentive to reveal, directly or indirectly, his 'exclusive'. . . This is not surprising since, with a finite number of agents, an agent who has exclusive information can manipulate the allocation strategically. This provides a partial answer to the question on price taking behavior; an informed agent with exclusive information who is one of a finite number of traders cannot be considered small in this sense; he would not behave as a price taker."). information. This conflict should not in itself be surprising, since the incentive not to take prices as given exists even when agents are symmetrically informed. The most that one would hope for is that the effect of an agent's behavior on prices, via the information that his market behavior reveals, will be negligible in large economies [where each agent controls a small portion of the good]. . . . There is a large literature analyzing competitive models that ignores the asymmetric information that must surely be present in any real-world problem. The usefulness of analyses that ignore such asymmetric information hinges on the belief that the incentive problems brought on by asymmetrically informed agents become negligible in large economies.
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McLean et al. extends the analysis to informational size. They show that when the economy has only a few privately informed participants the rational expectations equilibrium is not incentive compatible, because the participants will take the price effects of their behavior into account. 59 They continue to show that when these participants' informational size is asymptotically vanishing so that each no longer has exclusive information, they will have no incentive to manipulate prices. 60 Thus, when market participants are large relative to the market either in terms of size or of information, economic theory predicts that strategic behavior is likely to interfere with the realization of the efficient prices of the competitive equilibrium model.
When we connect these results with the discussion in Section II of the role played in financial markets by market-making dealers, who, even when they are small in terms of asset ownership, are large informationally, it becomes clear that the rational expectations approach is a very poor fit for modeling behavior on financial markets where price formation is heavily dependent on these informationally large market participants and economic theory predicts strategic behavior. The energy markets trading scandals, where the biggest banks bought and sold in physical energy markets for the purpose of increasing the value of related financial contracts, illustrates the problem of strategic behavior and is discussed in Section VI.B.2.
B. Information is Given Away for Free in Models with Efficient Outcomes
Another basic result of the theoretic literature is that in models with efficient outcomes information is given away for free. This was most clearly established by Grossman and Stiglitz' seminal paper, On the Impossibility of Informationally Efficient Markets, but others such as Nobel laureate Leonid Hurwicz have also done important work in this area.
Grossman and Stiglitz' seminal result states that, as long as the production of information is costly, efficient prices are an impossibility. 61 They work with a "no-arbitrage" framework. The "no-arbitrage" principle is fundamental to equilibrium in asset pricing models and states that prices cannot be such that it is possible for agents to earn risk-free net profits. This framework suffers from many of the same faults as the rational expectations approach. 62 In particular, when there is no uncertainty about the future, but only about the distribution of preferences across market participants, the no arbitrage condition, like rational expectations, is equivalent to "perfect foresight," and imposes the requirement that the price set today for apples tomorrow be equal to the price for apples tomorrow -while at the same time failing to provide any compensation that would induce those with information today to reveal that information. The intuition underlying Grossman and Stiglitz' result is, thus, that environments with efficient prices do not allow for any resources that can be used to compensate those who reveal their information, and this absence of compensation is incompatible with the presence of valuable information.
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Similarly Leonid Hurwicz' responded to the Friedrich Hayek essay that is quoted above by focusing on the incentive problems implicit in Hayek's theory. 64 Hurwicz' work laid the foundation for the subfield of economic theory, mechanism design, which studies how information can be elicited from market participants with private information.
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In summary, well-established results in economic theory demonstrate that a basic problem with many financial market models is this: in order for the price of a financial contract to be meaningful, the agents in the economy must reveal their information. But each individual agent's act of revealing information has an externality associated with it that remains uncompensated in both "no arbitrage" models and models of competitive equilibrium that have efficient outcomes. 66 Only in the limit as every economic agent -and every agent's information -becomes tiny relative to the economy as a whole, does the lack of compensation for information become irrelevant.
While the economics of information, which Hurwicz helped develop, applies to markets in both goods and financial assets, it has special application to financial markets, because the value of the products 62 In fact, the no-arbitrage condition is typically studied in models with optimizing, price-taking agents. Wayne however, is an externality-each active investor pays the full cost of his efforts but captures only a tiny slice of the benefit").
traded on financial markets depends fundamentally on information about the future. Thus, in financial markets the problem identified in the models maps directly into a problem with financial markets themselves: an important function of these markets is to perform the Hayekian function of revealing information, but the effect of establishing them is to set up a strategic game between agents with information about the future and agents who value that knowledge. 67 In short, economic theory
indicates that strategic use of information on financial markets can affect the efficiency of prices and thus implies that the design of financial markets should take into account the underlying strategic game.
To summarize, this brief review of the theory of price formation indicates that there are strong reasons to doubt that the price formation process on financial markets will produce efficient prices. First, when the likelihood of strategic use of information is evaluated for financial markets, the fact that informationally large market makers typically play an important role in the price formation process is a strong indicator that economic theory predicts strategic behavior, not efficient prices in these markets. Secondly, prices on financial markets are very likely to be affected by the strategic use of information, because of the importance of information to the estimation of future values, and more particularly because market participants decide not only whether to reveal their private information, but when to do so. To investigate further the issue of trading on information, the next subsection discusses the theoretic literature on such trading.
C. Models of Trading on Information Do Not Establish the Value of Trading on Market Information
The market microstructure literature is a branch of finance that studies trading on information. Market microstructure models rely on the participation of "noise" traders who provide liquidity to the market and lose money to informed traders. 68 It is generally acknowledged that the existence of these uninformed noise traders is poorly motivated, as they would be able to increase their profits if they were permitted to trade the market portfolio. 69 Unsurprisingly this literature finds that trading on information is a profitable activity.
Trading on Fundamental Information
Precisely because trading on information involves a transfer of resources from some market participants to others in a way that adversely affects those who give up resources, the welfare consequences of trading on information are usually ambiguous. apply the Kaldor-Hicks efficiency criterion which effectively states that as long as the beneficiaries of a wealth transferring transaction could theoretically give a portion of the wealth back to the losers and make them no worse off while retaining some positive benefit for themselves, the wealth transfer may be considered efficient -even without the return of the money to the losers. 71 Kaldor-Hicks is a shortcut that is used when formal economic analysis is too difficult -or when it does not generate the desired result. This criterion fails to meet the standards of formal economic analysis, because in general environments it cannot be used to rank allocations in a coherent manner: that is, it can imply both that x is more efficient than y and that y is more efficient than x. 72 Because Kaldor-Hicks cannot be integrated with formal economic theory, it remains a "rule-of-thumb"-type workaround that may be useful in certain situations, but cannot be relied upon as a general matter. Here, the goal is to understand the implications formal economic theory for financial markets, and therefore shortcuts such as Kaldor-Hicks are not used in this paper.
This approach is in keeping with the norms observed by economic theorists. 73 For example, in their essay on the inherent inefficiency of prices Grossman and Stiglitz observe "we have said nothing regarding the social benefits of information, nor whether it is socially optimal to have 'informationally efficient markets.' We hope to examine the welfare properties of the equilibrium allocations herein in future work." 74 The welfare analysis they hoped for was never forthcoming -presumably due to the fact that trading on information is unlike trading due to gains from trade and as a result the efficiency gains from trading on information are difficult to establish in a general theoretic model.
Despite the difficulty of drawing welfare conclusions from models of trading on information, there is fairly convincing heuristic support for the view that some trading on information is socially valuable. As Grossman and Stiglitz explain, in order for market prices to convey meaningful information, informed traders must trade, so that the price system can make "publicly available the information obtained by informed individuals to the uninformed." 75 Logically, in order for prices to act as meaningful signals that direct the flow of economic behavior, compensating informed individuals who reveal the information that gives these signals their value is necessary. In short, there is good reason to believe that some trading on information must be more efficient than the complete absence of trading on information. Both Grossman and Stiglitz and the market microstructure literature address trading on fundamental information, because the models are structured such that informed traders are informed about the returns that assets will have. The market microstructure literature typically abstracts from the market makers' ability to trade on market information by assuming that prices are set by a single market maker subject to a zero profit constraint. 76 Thus, with few exceptions this literature assumes away the possibility of trade taking place on the basis of market information.
Trading on Market Information
To make the distinction between trading on fundamental information and trading on market information more clear, consider these examples. When Jane knows that Alpha Co., a company in which she holds stock, will declare bankruptcy tomorrow, and sells her stock today while it is still valuable, Jane is trading on fundamental information, that is on the information that Alpha Co. is insolvent. In this case, trade will tend to lower the price today, revealing information about the true value of Alpha Co. By contrast, when Finance Co. knows that a hedge fund client has a position in Beta Co. that has to be sold and lowers the price to profit from this information, Finance Co. is trading on market information. Note that the change in price of Beta Co. is unrelated to its fundamental value, but instead reflects the dynamics of a strategic game taking place on the market.
Observe, also, that both trading on fundamental information and trading on market information will generally be profitable, since informed traders can choose to make the same trades that uninformed traders make. As the uninformed outcome is always within an informed trader's set of choices, he will only use his information if it is advantageous to do so. For this reason trading on market information, like trading on fundamental information, will typically be a profitable activity. Furthermore, in real world markets it is clear that trading on market information does take place on a regular basis: specialized market feeds from the exchanges can cost as much as $500,000 per month.
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In short, while there is no formal theoretic support in the economics literature for the view that trading on information is socially valuable, there is a strong heuristic argument that some trading on fundamental information is necessary in order to induce the revelation of information that makes prices meaningful. The heuristic argument in favor of compensating those who trade on fundamental information does not, however, imply that it is socially valuable to compensate those who trade on market information. First of all, as is shown in one of the few papers that explicitly addresses trading on market information those who trade on market information may slow the incorporation of fundamental Overall, we can conclude that trading on market information will typically be profitable, but that in the finance and economics literature there is a deficit of affirmative support for the view that trading on market information is socially valuable. This paper posits that when those who trade on market information are compensated for their information, resource allocation sub-optimally favors those with market information, and that resource allocation may be improved by limiting the amount of such trading.
By framing trade on market information as inefficient, the strict rules that governed trade on the London Stock Exchange prior to 1986 become easier to understand. This section has explained that this framing is entirely consistent with economic theory. Because market making dealers are inherently informationally large, economic theory predicts strategic behavior, not efficient prices on financial markets. Furthermore, arguments in favor of trading on information focus on trading on fundamental information, so there is little support for the view that trading on market information is socially valuable. The discussion in Section IV below indicates that the London Stock Exchange was carefully structured to limit the ability of members to profit from trading on market information.
IV. THE STRUCTURE OF THE LONDON STOCK EXCHANGE
In the decades around the turn of the 20th century, the London Stock Exchange played a key role in the finance of railroads, governments, and corporations around the world, and major 19th century U.S. investment banks such as J.P. Morgan succeeded in part because of their ability to help American companies access the London market. 80 The London Stock Exchange was such a successful institution that the structure it developed over the course of the 19th century remained largely unchanged until 1986. Several of its characteristics, such as the prohibition on outside business activities, were unique and were never shared by either the New York Stock Exchange or the continental European exchanges. This section of the paper finds that these unique characteristics constrained the strategic use of market information by the market making dealers. 1545, May 2013) (finding that these traders "jam" the information that market-makers receive and slow the price discovery process). In addition, traders may profit by increasing the number of middle-man transactions that take place and are paid for before a "natural" buyer and "natural" seller meet. 
A. Key Characteristics of the London Stock Exchange
Price formation on the London Stock Exchange was shaped by its most prominent, unique characteristic: the single capacity rule divided the services provided on the exchange into two activities brokering and market making and required that each member specialize in one activity. The Exchange also imposed extremely stringent requirements on its members, including a prohibition on engaging in other business activities, and the requirement that all partners be members of the Exchange. Through 1986, the London Stock Exchange only published price information and did not make public the quantities that were traded on the market. Each of these characteristics is discussed in detail below.
Every member of the London Stock Exchange was either a broker or a jobber. Jobbers were the marketmakers: they were generally expected to quote both a bid and ask price for the securities in which they were making a market before learning whether the inquiring broker had an order to buy or to sell. 81 As market makers, they were also dealers, that is, they were engaged in proprietary trading, seeking to make profits for their own account. 82 A jobber's income was derived from the spread between the bid and ask prices and any net gain earned from holding securities over time. Jobbers could choose the securities in which they wished to make a market. They could not, however, deal directly with those who were not members of the Exchange. 83 The brokers dealt directly with the public. They were agents, representing the interests of their customers, with the duty to seek the best price available from the jobbers. 84 In general, they could not deal or trade to make profits for themselves, but derived their income from commissions paid by customers. 85 Each year every member had to state whether he would be a broker or a jobber, and partnerships between brokers and jobbers were banned. 86 Thus, the structure of trade on the London Stock Exchange required members of the public who sought to trade their shares to go through a broker. The broker would then go to the part of the exchange floor that was dedicated to trade in that class of stock and seek the best price available from the various jobbers dealing in the stock. The broker would execute the trade with a jobber for the benefit of his client, taking his commission from the proceeds or adding it to the cost of the shares.
allow members to act in the double capacity at the same time, and this coincides with the distinction which ought to be maintained between those members who act as principals on their own account, and those members who act on account of principals whether disclosed or not outside the Stock Exchange.");Dickens, supra note 81, at 513.
Members of the London Stock Exchange were required to declare annually that the only the business they were engaged in was connected with the Stock Exchange and that they did not have an affiliation with another exchange. 87 Furthermore, all of their partners were also required to be members of the Stock Exchange, so it was prohibited for a member to be part of a business that engaged in other activities.
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Finally, on the London Stock Exchange quantity information on transactions was not made public. 89 In fact, this information remained the private information of the traders involved in the transaction until 1986.
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B. How the Rules of the Exchange Protected the Process of Price Formation
Each of the distinctive characteristics of the London Stock Exchange can be understood as a means of curtailing the jobber's ability to profit from using information to strategically affect prices.
Single Capacity Mitigates The Problem of Asymmetric Information and Protects Price Formation
As was discussed above, market makers are uniquely positioned to profit from the strategic use of trading information. On the London Stock Exchange the jobbers were the market making dealers. The brokers, although they lacked the stock-specific information of the jobbers , were well-positioned to understand the strategic aspects of the market and did not trade for their own profit, so it was the trading public that was most likely to be seriously disadvantaged when trading with the market makers. For this reason, the single capacity rule was designed to create a market structure that protected price formation by limiting the effects of market makers' asymmetric information on prices. By requiring that every exchange member who traded for his own profit could trade only with a fellow member of the exchange, and that every time a member of the general public traded, a stock exchange member was employed as an agent, the single capacity rule mitigated the information problems on the market.
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A broker was hired by a member of the public as an expert agent whose job was to execute the trade at the best price possible. Jobbers were expected to quote bid and ask prices before learning whether the broker had an order to buy or to sell. 92 Thus, brokers could be expected to add value by getting bids from competing jobbers, which would tend to reduce market impact by driving the price close to its 87 
(2000)
. 91 The problem of asymmetric information and the role of market structure in addressing it was well understood even in the 1920s. Frederick Lavington, supra note 34, at 237 -39, explains that the information deficiency of the public can result in trades that are inefficient, when ignorant members of the public are induced to pay more for financial assets than their intrinsic worth. Because the typical member of the public is much more able to evaluate the value of the goods he purchases, this problem is much less likely to arise in goods markets. Lavington explains how the London Stock Exchange was structured to ameliorate this problem of asymmetric information on financial markets, and thus to ensure that the vast majority of transactions that took place on the Exchange were economically efficient. 92 Lavington, supra note 34, at 243. efficient level. 93 Brokers also managed the strategic disclosure of the information contained in the trading order. A large order could be distributed across several jobbers or even completed over time, and, as quantities traded were not made public, the discretion of the broker would make it easier for the client to get good prices, reducing market impact.
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The use of brokers as expert agents, however, can only reduce the problem of asymmetric information if the brokers are not using their information to disadvantage their clients. Agency law addresses this problem and governed the role played by brokers on the London Stock Exchange. 95 Under English common law the agent has a strict duty of loyalty to the principal that prohibits the agent from taking money, such as a kickback, or otherwise profiting from a third party via the agency relationship, 96 from acting as an adverse party to or competing with the principal even if this conduct results in no injury to the principal, 97 and from using the principal's property or confidential information for his own purposes. 98 These prohibitions are typically aggregated under the rubric, conflicts of interest.
If an agent acts with "perfect good faith" and discloses all of the circumstances including the nature and extent of the conflict and everything he knows that could influence the principal's decision, then the principal may consent to the conflict and waive the agent's duty to avoid it. 99 In the absence of disclosure and consent, an agent who profits from a conflict of interest is liable to the principal for those profits, 100 and, where an agent acts as adverse party to the principle, the transaction may be set aside by the principal whether or not the transaction was fair. 101 Thus, agency law imposes a duty of fair dealing and allows the agent to be compensated for his superior information only after full disclosure has been made to the principal and the principal has consented to the compensation.
With respect to the Stock Exchange, contemporaries stated directly that the purpose of requiring exchange members to choose either to be a broker or a jobber was to protect the private clients -or brokers' principals -who sought to trade on the exchange. 102 Whereas a broker was an agent for his clients, a jobber traded to make profits for himself. A counterfactual clarifies the distinction: If a jobber were to act as a broker, he was almost certain to face conflicts of interest, first, by acting as an adverse party to the client and, then, by selling the securities at a profit to a third party. Furthermore, jobbers carried inventory and had a direct interest in the price movements that took place on the markets on which they traded, and as a result if a jobber traded profitably in the market after taking the magnitude of the client's orders into account, the jobber would be using confidential information for his own purposes. Full disclosure of a market-maker's conflicts with a brokerage client could require revelation 93 of trading positions, which are typically closely guarded secrets, to the clients. 103 In short, single capacity was understood as necessary to ensure that brokers were complying with agency law and that their clients were treated fairly as principals. 104 Note that the contrary argument that the true underlying purpose of the rule was to ensure that clients had to pay both a commission to a broker and a spread to a jobber on every transaction is belied by the fact that the rule was both explicitly required by the 1878 Commission that investigated the Exchange, 105 and was adopted at a time when commissions were not fixed and large clients were able to contract for brokerage services at a fixed annual fee.
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Not only did single capacity ensure that every member of the public traded on the exchange through an expert agent, but by forcing jobbers to compete for the business of brokers who understood the strategic aspects of the market, the structure of the Exchange reduced market impact, incentivized jobbers to offer competitive prices, and limited their ability to exploit their role as market makers. "[F]air and accurate pricing" was recognized as the purpose of the single capacity rule from the time of its adoption. 107 Overall, the single capacity rule served to protect the quality of the prices at which trades were executed for the public by mitigating the effects of the market makers' asymmetric information on the market.
Limiting Conflicts of Interest by Prohibiting Outside Business Activities
The goal of protecting price formation from exchange members' asymmetric information can also explain the prohibition on brokers' outside business activities and the requirement that all partners of a member's firm be members of the Exchange, because both rules work to minimize the likelihood that conflicts of interest will be exploited. For example, a broker with his extensive client contacts can easily branch out into the business of underwriting new issues of securities, but doing so is almost certain to create conflicts of interest, as the broker becomes an adverse party whose income will increase when his client pays a high price. The prohibition on partners who were not members of the Stock Exchange also constrained broker conflicts of interest. After all, if the member could not underwrite new issues, but his partner could, the same problem arose. Effectively the prohibition on brokers' outside business activities was designed to ensure that the agents' interests were indeed aligned with those of their principals 108 and to thereby reduce the likelihood that asymmetric information would affect prices. 103 In the Pecora Hearings of the 1930s, a bond dealer acknowledges that dealers should disclose to investors in the prospectus, not only the dealer's trading positions in and costs of the securities they are selling as was required by law in England, but also the positions of the dealer's directors and officers. 108 Lawyers who are reading this will undoubtedly recognize that similar constraints have long been imposed on members of the Bar. In 19th c. England both brokers and lawyers were agents -and they were held to similar standards. In fact, both professions were divided into those who represented clients, the brokers or solicitors, and
The prohibition on jobbers' outside business activities can also be explained as a means of protecting the process of price formation, as market makers who are acting strategically can increase the returns from their information advantage by entering into outside business opportunities that are related to the financial markets in which they deal. Furthermore, if the market maker is sufficiently large, the market maker may be able to influence financial market prices in a way that increases the value of the outside business opportunities. Strategic behavior, after all, implies that the market maker will take care to act in ways that maximize the overall value of the enterprise including both market making activities and related businesses. Thus, it is predictable that, whenever legally permissible, market makers will choose to enter into outside business opportunities that will increase their ability to profit from their information. A modern example is the entry of market making banks into the energy trading business and is discussed in section VI.B.2. This phenomenon of deliberately seeking out conflicts of interest can extend the problems of trading on information from financial markets, where they are inherent, to nonfinancial markets, where information problems are often less severe.
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In short, the likelihood that outside business interests will interfere with the goal of efficient price formation makes them undesirable. This, then, is the likely foundation for the London Stock Exchange's prohibition on the outside business interests of jobbers. 110 Note that the rest of this paper will use the term "conflict of interest" to describe outside business interests for both jobbers and brokers.
Market Making and the Value of Not Publishing Quantity Data
Markets where the size of trades is public information are more difficult environments for small market makers to operate in. A small dealer that takes a very large position in a single stock may risk failure if the stock suddenly falls in value due to an extreme adverse event, whereas a larger dealer with greater capitalization can more easily carry the same position. 111 Traders have long recognized that when a market making dealer takes on an inventory of shares that it will have difficulty carrying for a significant period of time, the other market makers will be incentivized to profit off of the firm's need to sell those shares by lowering prices. 112 If the size of trades is not public information, however, the other market makers do not know when one of them is holding inventory that strains his capacity to carry risk, and they do not know that it would be profitable for them to drive prices down temporarily. For this reason, not publishing quantity data makes it easier for small market makers to operate and helps keep the costs of entry into market making low.
those who were hired by the client representatives as professional experts with highly specialized areas of knowledge, the jobbers or barristers. 109 See, e.g., Ellis, supra note 1, at 594 ("Dealers all understood the rules of the market: if they knew enough about the way institutions were moving their portfolios, they could and would profit by using this market information in their proprietary portfolios. That profit opportunity was why Goldman Sachs had decided to get into proprietary trading in a major way and, as advocates told their partners, 'learn to live with the conflicts of interest.'"). 110 See, e.g., MICHIE LSE, supra note 85, at 439. Thus, the strategic behavior of the competing market makers explains the London Stock Exchange policy of not reporting quantity data for transactions. 113 As a result of this policy a broker could bring very large-scale business to a market making dealer on the London Stock Exchange continuously over the course of many years without others ever learning of the scale of the transactions.
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C. The London Stock Exchange as a Mechanism for Constraining Strategic Behavior
Section III demonstrated that economic theory does not predict efficient pricing on financial markets, because they rely on market making dealers who are informationally large and likely to trade strategically on the basis of this information. This section has shown that the distinctive characteristics of the London Stock Exchange addressed precisely these concerns. Single capacity forced market makers to compete for the business of expert counterparties, severely circumscribing the strategic use of their information. The prohibition on outside business activities similarly limited their ability to profit from market information. Finally, the non-publication of quantity data reduced the information available to market makers in a way that made price movements driven by strategic aspects of the competition between market makers less likely. Thus, the London Stock Exchange is an example of the structural constraints that can be imposed on a market in order to protect price formation, limit market impact, and constrain the strategic use of market information.
V. THE STRUCTURE OF THE NEW YORK STOCK EXCHANGE: A COMPARISON
Section II explained that both market impact and trading on information are phenomena that are not easily measured. It proposed that the aggregate costs of financial intermediation may provide some information about the profits to financial intermediaries from inefficient pricing due to trading on market information and market impact. It then observed that the vast difference in the value of an LSE membership as compared to a NYSE membership could be in part explained by the gains from trading on information and illiquidity due to market impact. Section IV discussed the means by which the LSE mitigated the problem of market makers' asymmetric information on the exchange. This section compares the New York Stock Exchange as it existed in the early years of the 20th century to the London Stock Exchange.
In general, the New York Stock Exchange was very permissive of conflicts of interest and did little to constrain members' strategic use of their information. This section starts by detailing the differences in the structure of the two exchanges, continues by discussing a potential explanation for the very different structure of the two exchanges, and then discusses the limited effect of the reforms of the 1930s. 113 The practical consequences of this policy were well understood at the time. Id. at 20 ("In the old days, business was done, you didn't even know what the size was, what the volumes were, and it certainly did have advantages: if a jobber's taking on a chap in half a million shares, he doesn't really want to tell the world about it because if you've got enemies in the market, they'll ruin your book."). 114 Id.
A. Comparing the London and the New York Stock Exchanges
The New York and London stock exchanges shared at least one common factor: they both prohibited corporate membership. In almost every other particular, however, the exchanges differed dramatically on policies including conflicts of interest, participation in other exchanges, splitting commissions, 115 and advertising. 116 This subsection will focus on the first two differences.
The Proliferation of Conflicts of Interest in New York
The New York exchange had a permissive policy towards conflicts of interest, and as a result the rules governing conduct on the New York Exchange were not comparable to those in London. This was true despite a common legal framework since New York state had adopted the common law including the common law of agency in 1775.
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In both the U.S. and Britain brokers were agents with fiduciary duties to their clients, whereas dealers, including market makers and jobbers, traded for their own account as principals. 118 An investor who trades with a dealer has the obligation to protect her own interests. As a result, in both Britain and the United States, when trading securities it was important for an investor to know whether he was transacting via a broker or dealer. In New York, however, an investor trading with a member of the Exchange could be transacting with him as a broker in one trade and a dealer in another, because members of the New York Stock Exchange were permitted to act both as brokers and as dealers. 119 The rules of the Exchange prohibited members only from acting as broker and dealer in the same transaction: that is, from taking a broker's commission on a trade while at the same time taking the other side of the trade. 120 Thus, the rules of the New York Stock Exchange applied agency law only at the transaction level. Stock exchange members were permitted to take the other side of a client trade, and to deal, or to trade as a principal, with anyone who was not a customer.
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As the SEC would observe, because customers do not necessarily understand the difference between a broker and a dealer or between an agent and a principal, they may be taken advantage of under this 115 In London fixed commissions were adopted in 1912, Id. at 258, whereas in New York fixed commissions were "a fundamental principle of the Exchange" in the 19th c., Michie Exchanges, supra note 85, at 258-59. In London splitting of commissions was permitted, Dickens, supra note 81, at 522-23, whereas in New York it was not, Michie Exchanges, supra note 85, at 258-59.. 116 The New York Stock Exchange permitted advertising, Michie Exchanges, supra note 85, at 228, whereas the London Stock Exchange operated on the principle that "savings should seek the investment opportunity," Harold H. regime. 122 Although there will be a violation of agency law if the broker-dealer is deliberately acting adversely to a brokerage customer 123 or simply fails to disclose the nature of the transaction to him, any customer who did not understand the distinction between broker and dealer was unlikely to complain about Stock Exchange member's behavior either to the Exchange or to the courts. Furthermore, as it was the custom of the Stock Exchange in the 1920s to issue written confirmations only upon request, 124 it is likely that customer transactions were often verbal, which would necessarily make it difficult for clients to establish facts with respect to disclosure in either an Exchange investigation or a lawsuit. In short, enforcement of the law in the early years of the 20th century appears to have been far from robust.
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The New York Stock Exchange also made little effort to limit other conflicts of interest. The Exchange permitted both outside business interests and non-member partners, and, in addition, granted the privileges of membership to partners. 126 As a result U.S. investment banks typically had a partner who was a member of the Exchange and often combined a brokerage business with that of underwriting securities issues and dealing in securities. 127 The New York Stock Exchange left management of these conflicts to the members themselves.
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One indicator of market impact in New York is that prices were more volatile than those in London, where the brokers' job was to make the market makers compete for their business thereby reducing the effect of non-fundamental factors on the market. From a report to the SEC: It seems clear also that the English market has been much more stable in its price movements than New York. This is a statement universally made by observers in London. It is supported by studies of price movements in the two markets, which show that the amplitude of price swings is much greater in New York than in London.
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In short, while the New York Stock Exchange claimed that its objective was to provide pricing based on "just and equitable principles of trade," 130 unlike the London Stock Exchange it did not impose a structure on its members designed to prevent conflicts of interest with the trading public from arising and to limit the effects of the dealers' asymmetric information on the market. Instead, the permissive approach of the New York Stock Exchange towards its members' activities tended to have the effect of serving the narrow interests of its members and not the public interest.
By the 1930s the Curb Market was under a roof, had been renamed the New York Curb Exchange, and was the second largest exchange in the country. It was renamed the American Stock Exchange in 1953. Thus, the fragmentation of the New York market did not have adverse consequences for New York Stock Exchange members, because the Exchange rules permitted them to trade unlisted stocks over-thecounter and in the "unorganized" market.
In 1936, 90,000 issues were reported as trading over the counter, which was roughly 30 times the number of issues trading on the New York Stock Exchange. 140 The over the counter market had by far the largest market share in government bonds, corporate bonds, bank common shares and insurance company common shares. 141 New York Stock Exchange members were major participants in, and often market makers in, the over the counter market. Because their transactions on both the Exchange and the over the counter markets were governed by the law of agency, the same rules generally applied and the dealers faced similar conflicts of interest on and off the exchange. 142 Although over the counter transactions were more likely than exchange transactions to be on a dealer basis, these transactions were often conducted with clients who were also brokerage clients. 143 As on the exchanges, opportunities for profiting from the dealers' asymmetric information were common.
In London, by contrast, the strict restrictions on the conduct of Stock Exchange members limited their number, not a policy of exclusive membership. 144 In the first years of the 20th century, however, the number of members and clerks who had a right to trade on the Exchange was approaching 8000, and physical constraints resulted in the capping of membership. 145 Even so, prior to the first World War the price of a membership did not exceed £170 (or about $21,000 in today's dollars). 146 Among the prohibitions on London Stock Exchange member conduct was participation in a competing institution.
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In London the interests of members were protected by permitting them to trade unlisted securities on the floor of the Exchange.
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In short, even the structure of the market in New York appears to reflect a focus on serving the narrow interests of the Exchange members and only a secondary goal of providing the public with a venue for trading financial instruments where fair dealing would be enforced and fraud repressed. Arguably trading on market information was treated as a privilege of exchange membership in New York, and not as a phenomenon that should be repressed in order to avoid adversely affecting investors.
B. The Threat of Legislative Intervention was Much Greater in London than in New York
The preceding discussion shows that the structure of the New York Stock Exchange was very different from that of the London Stock Exchange. This subsection explains that the differences in permissible behavior likely arose because the London Stock Exchange was faced with the threat of legislative intervention if it failed to enforce fair dealing and repress fraud, whereas the likelihood of legislative intervention in the affairs of the New York Stock Exchange was much lower.
In mid-1870 England investor losses on foreign loans and fraudulent companies resulted in a full-fledged investigation of the Stock Exchange, including "its origin, objects, constitution, customs, usages, and mode of transacting business." 149 Although the 1878 Commission proposed few changes to the Exchange, it stated clearly that the independence of the Exchange was founded on its ability to enforce fair dealing and repress fraud in securities transactions more effectively than the courts, and left no doubt that Parliament was willing and able to act should there be genuine concern that the activities of the Exchange were no longer in the public interest. 150 Thus, in England the ever-present threat of government intervention was a strong impetus to the development of an institutional structure that promoted fair treatment of the public.
The fact that the London Stock Exchange was structured as a market that served the public interest freed it along one very important dimension: it actively sought to be the only venue for trade in stocks and bonds. 151 Accusations of monopoly were avoided by admitting as a member anyone who could obtain the personal recommendations required to demonstrate character. 152 Through the early years of the 20th century the Exchange was largely successful in its goal of dominating the global securities market.
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As was discussed above, the New York Stock Exchange appears to have functioned more as a coalition, or group of agents pursuing policies that maximize their joint welfare. It imposed far fewer constraints on its members' behavior and protected their interests in no small part by excluding outsiders, restricting competition, and limiting listings to the largest stocks. 154 It was subject to little if any regulation.
149 LSE COMM'N REPT, supra note 84, at 5. 150 Id. ("speaking generally of the institution itself as a whole, and of the rules by which its operations are regulated, we recognise a great public advantage in the fact that those who buy and sell for the public in a market of such enormous magnitude in point of value, should be bound in their dealings by rules for the enforcement of fair dealing and the repression of fraud, capable of affording relief and exercising restraint far more prompt and often more satisfactory than any within the reach of courts of law. Thus, the Royal Commission found that the rules and procedures of the London Stock Exchange were sufficient to enforce fair dealing and repress fraud in a manner more effective than the courts, whereas the New York Committee found that the Stock Exchange was failing to do the same, but its only solution was to observe that the Stock Exchange could do better if it chose to do so. It would take the Crash of 1929 to change the attitude of American legislators.
C. The Failure to Transform the New York Stock Exchange and OTC Markets in the 1930s
Although the 1930s saw significant changes in financial regulation in the United States, they did not include the separation of the role of broker and of dealer in practice. As a result, today the Securities and Exchange Commission ("SEC") and FINRA, the self-regulatory organization it supervises, regulate "broker-dealers," 160 and a broker-dealer's duties depend on the nature of the transaction, just as they did a century ago.
Dramatic financial market reforms of the 1930s followed the stock market crash that extended from 1929 to 1932 and a concurrent series of financial sector scandals. The Securities Act of 1933 set strict standards for disclosure when securities were issued, addressing the fact that the investment banks placing new issues with the public had regarded themselves as dealers with no duties to the purchasers; thus, they had marketed securities aggressively without disclosing the fact that their interests were 155 VINCENT CAROSSO, INVESTMENT BANKING IN AMERICA 133 (1970) . 156 N.Y. COMM'EE ON SPEC'N REP., supra note 154, at 7 (manipulation "which is designed to serve merely speculative purposes in the endeavor to make a profit as the result of fluctuations which have been planned in advance"). 157 Id. often directly contrary to those of the investor. 161 The Glass-Steagall Act separated commercial banking from investment banking, in part, due to scandals involving commercial bank securities affiliates that laid off bad investments on customers, who had often been referred to the affiliate by the bank; 162 modern empirical analysis supports the view that certain "rogue" commercial banks underwrote securities issues that were significantly more likely to default than other issues. 163 The Securities
Exchange Act of 1934 created the Securities and Exchange Commission and granted the SEC broad authority over, not only the exchanges, but also over the counter markets -and thus over all brokerdealers.
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The Exchange Act effectively delegated reform of the exchanges and over the counter markets to the SEC in order to address both price manipulation on the New York Stock Exchange, 165 and the fact that the rapid growth of retail distribution and over the counter markets had allowed the distinction between dealers and brokers to be blurred and often crossed. The Exchange Act required the SEC to study the feasibility of segregating brokers from dealers on the model of the London Stock Exchange. 166 In this study, the SEC recognized that combining the roles of broker and dealer could result in harm to investors, 167 and partial segregation was aggressively pursued by the SEC Chairman at the time resulting in a 30% drop in the value of an Exchange membership. 168 The Exchange, however, successfully fought back the reform, 169 acceding only to a reorganization and the establishment of a much stronger disciplinary system. 170 Early SEC regulation of OTC brokers and dealers imposed a "fair dealing" duty on dealers, and recognized the distinction between broker and dealer in agency law, but did not clarify the distinction between broker and dealer in practice. In regulation of dealers, the SEC held that the implied duty of "fair dealing" requires purchase and sale at prices "reasonably related to the current market" or disclosure of the market price; 171 this is now called the "best execution" standard. 172 By contrast, the rules of conduct imposed by the SEC on brokers were described by Louis Loss as "nothing more than good old-fashioned agency law": 173 the existence of a fiduciary relationship with a client was a question of fact and was not determined by whether the firm claimed to act as a broker or a dealer, 174 and, given a broker-client relationship, a firm that was acting as a dealer was required to give "scrupulous full disclosure" -including the acquisition cost of securities sold to a client or the expected sale price of securities purchased from a client.
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Overall, although early SEC actions increased the duties required of dealers and SEC enforcement helped police brokers' obligations under agency law, the SEC did not address the underlying problem that applying agency law only at the transaction level permits conflicts of interest to proliferate, tends to place a burden of proof on the injured client, and makes enforcement of the law inherently difficult. Thus, even after the SEC's reforms market making broker-dealers were not prevented from using the information gained from brokerage and other outside activities when making trading decisions or, indeed, from allowing those trading decisions to affect the value of their other activities.
The contradictions inherent in a transaction-level approach to agency law have, arguably, resulted in the movement over time to a reduction in the duties of a broker when acting as an execution agent, to those of a dealer. Now, instead of distinguishing the roles of broker and dealer, the SEC and FINRA distinguish between broker-dealers who are executing trades, in which case there are only very limited disclosure duties under federal law and regulations, 176 and broker-dealers who are recommending investments to clients, in which case a suitability standard and broader disclosure duties arise.
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Currently when simply executing a transaction for a brokerage client, a broker-dealer with an economic interest in the security does not need to disclose the interest or the expected profit on the trade, as the SEC required in 1948. 178 In short, the transaction level approach to agency law has transformed over time into the non-application of agency law to execution transactions, so that now brokerage clients are little more than counterparties -at least when the broker-dealers are not recommending investment products.
In the early years of the 20th century the New York Stock Exchange limited the number of members on the exchange, had a permissive approach to conflicts of interest, and allowed members to profit from the fragmentation of securities markets by trading many securities in markets that were not subject to the rules of the Exchange. Each of these policies made it easier for NYSE members to profit from their asymmetric information as compared to LSE members, and the extraordinarily high value of an NYSE membership was almost certainly due at least in part to such policies. the drop in value of membership when LSE-style reform was a genuine possibility. 179 In the end, however, only limited reforms were adopted. Effectively the policy in the United States, even after the reforms of the 1930s, was one of managing conflicts of interest on financial markets, not one of avoiding conflicts of interest.
VI. RELEVANCE OF THE HISTORY TO MODERN MARKETS
Section IV demonstrated that the structure of the London Stock Exchange limited the market makers' ability to profit from market information and from market impact, whereas section V showed that the New York Stock Exchange did not have similar policies. The Big Bang financial reforms of 1986, however, eliminated the rules of the London Stock Exchange, including the separation between brokers and jobbers and prohibitions on outside business activities, 180 and the Financial Services Act replaced the rules of the Exchange with a unified statutory framework for securities regulation in the U.K. 181 The model for the new regime in the U.K. was largely drawn from U.S. markets, 182 and their overall effect was to replace an institutional mechanism that effectively addressed the informational problems inherent in price formation on financial markets with one where conflicts of interest were ubiquitous. In short, modern financial markets adhere much more closely to the New York than to the London model.
Based on the preceding discussion of economic theory and financial history we would predict that the market impact of trading on modern financial markets is relatively high, market maker trading on market information is not uncommon, and the costs of financial intermediation are relatively high, each of which will be discussed below. Note first, however, that the first two predictions are difficult to establish, because as was discussed in Section II they are not easily measured. For this reason this section focuses on major incidents about which significant information is available in order to demonstrate that these problems are serious enough on modern markets that they cannot be ignored simply because they are not easy to measure.
A. The Flash Crash and Market Impact of Trading on Modern Financial Markets
The "flash crash" was a single incident that disrupted financial markets for about an hour on May 6, 2010. One of the key markets affected was that for the E-Mini S&P 500 futures contract, a market index contract. After a moderately sized mutual fund sell order was sent to the market using an algorithm that was designed to limit sales to a fixed percentage of the previous minute's trading volume, but which was not designed to slow trading due to changes in price or speed of execution, 183 lends credence to anecdotal complaints that market impact is a significant problem on modern markets.
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B. The Costs of Market Maker Trading on Information
Economic theory predicts that when market structure does not prevent market makers from trading on asymmetric information, they will act strategically to profit from their price effect, in which case economic models with efficient prices will not apply. Although heuristic analysis provides strong evidence that some trading on fundamental information is necessary in order to ensure that prices are meaningful, there is little theoretic support for the benefits of trading on information in general. Market maker trading on market information in particular is likely to affect prices in ways that increase market maker profits at the expense of other market participants, and there is no affirmative reason to believe that these price movements are efficient.
Once again, however, the costs of such trading on information are difficult to measure, because of the absence of a benchmark price. Two 2012 scandals, however, illustrate the costs of market maker trading on market information, and provide strong evidence that these costs should not be ignored simply because they are difficult to measure.
The Libor Scandal
The Libor manipulation scandal demonstrates that the market making banks sometimes deliberately exploit their informational advantage to affect financial market prices. Libor is a benchmark interest rate that is calculated from the self-reporting by up to 18 banks, including the world's largest broker-dealers, of the rates at which they believe they can borrow, unsecured, on financial markets. 188 In financial contracts Libor is used worldwide as a reference rate. Thus, the rates paid on adjustable rate mortgages and interest rate swaps often depend on the quoted value of Libor. Evidence has emerged that the Libor rates submitted by banks were altered at the request of traders seeking to increase the profitability of their trading positions. 189 This evidence shows that traders were not only asking their own bank to adjust its reported borrowing rate, but also contacting colleagues at other banks in order to coordinate efforts to establish prices that would benefit trading positions, 190 and at least two banks have admitted to criminal conduct in manipulating Libor. 191 In short, the banks were both trading contracts that were dependent on Libor and contributing to the setting of Libor. This was a conflict of interest that the banks were not asked by regulators to avoid, but instead were expected to manage. However, rather than managing the conflict of interest so that price formation on markets was protected, the banks behaved as economic theory predicts: they saw an opportunity to profit from the conflicts of interest in which they were involved and took that opportunity. In fact, traders with Libor-related positions considered it "business as usual" and not improper to ask their own bank to change its reported rates in order to support the value of trading positions.
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188 While it is true that the Libor example is not the paradigmatic case envisioned by the economic theory of a price that is affected by the strategic disclosure of demand and supply, in fact, many key prices on financial markets are formed not by market transactions, but by Libor-like processes that are equally subject to distortion via strategic behavior. prices in ways that have little or no relationship to fundamental economic factors are both predicted by economic theory and observed in practice. Because such conflicts of interest are pervasive in modern financial markets, it is not unlikely that the financial industry is drawing significant profits from the strategic use of market information in ways that adversely affect price formation far beyond the reach of these two examples.
C. Aggregate Costs of Financial Intermediation
If at the same time that problems of market impact and trading on market information were growing, the aggregate costs of financial intermediation were falling or stable, there would be a strong argument that these problems are likely to be too small to merit close attention. However, it is well established that since the Big Bang of 1986, the costs of financial intermediation have been increasing significantly faster than economic output.
In Britain where the Big Bang took place, the measured real costs of the "financial intermediation sector more than trebled between 1980 and 2008, while whole economy output doubled over the same period. 1986 saw the elimination of the London model of a financial market and with it the elimination of a market that both competed with other global markets and was structured to protect the process of price formation. The permissive approach taken in modern markets toward conflicts of interest and trading on market information is predicted by economic theory to result in strategic behavior that increases broker-dealer profits and adversely affects price formation on markets. Thus, the analysis of financial market structure in this paper provides additional support for Philippon's finding -using econometric methods -that the increasing costs of financial intermediation indicate growing inefficiency on financial markets.
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VII. POLICY RECOMMENDATIONS
In modern financial markets where liquidity is provided by informationally large market makers, economic theory does not predict efficient prices, but strategic behavior that moves prices to favor the market markers. The consequences of this phenomenon are very hard to measure because of the absence of benchmark prices against which realized prices can be compared. For this reason, the costs of price formation problems on financial markets are very difficult to establish. The increasing aggregate cost of financial intermediation is, however, an indicator of growing inefficiency on financial markets. Even though the evidence of the social cost of trading on market information that is offered here is far from conclusive, I propose two policies that could mitigate such costs. First, prohibitions on conflicts of interest can limit trading on market information by eliminating opportunities to obtain information that can be used in such trading. Second, restrictions on the release of intraday information to the market that are accompanied by an insider trading prohibition on the use of unreleased information can also reduce opportunities for trading on market information.
A. Prohibitions on Conflicts of Interest
There are two categories of conflict of interest that may be restricted: the conflict between acting as both broker and dealer, and the conflict of broker-dealers entering into other activities which give them information that is valuable when trading. The latter form of conflict is addressed first.
The energy trading scandal is an example of trading on market information that arises when brokerdealers are expected to manage the conflicts that arise from trading on both physical commodity markets and financial markets. It is a good example of a case where a regulatory policy of strict conflict avoidance may be preferable to the current policy of requiring broker-dealers to manage such conflicts.
By adopting a policy of conflict avoidance, price formation on both commodity markets and related financial markets can be protected from active efforts to strategically influence prices, such as that found by FERC in energy markets. The reason that such a pro-active policy which prevents price formation problems from occurring may be preferable to a policy of ex post enforcement is that it is in practice very difficult to identify when strategic use of information has affected market prices, because of the absence of benchmark prices discussed in Section II. Policies of conflict avoidance make it much more likely that prices will reflect mostly fundamental factors and will not be distorted by strategic market behavior. While the advantages of protecting price formation must be weighed against any benefits from broker-dealer participation in commodity markets, it seems likely that the physical markets can operate effectively without the participation of financial intermediaries.
The problem of the conflict between acting as both broker and dealer is more difficult to address. On the one hand, the economic logic behind conflict of interest regulation and the evolution of modern markets provide some support for the LSE's policy of strict conflict avoidance. On the other hand, the costs of attempting to adopt such a policy are likely to be very high, because the combined brokerdealer role is so deeply entrenched in the norms of U.S. markets.
The economic logic behind conflict of interest regulation has been adeptly explained by Macey and Miller. They point out that giving the agent a property right in the principal's information is "clearly inefficient," because the agent's ability to harm the principal with that information can result in a "lemons problem," where the market breaks down, as principals even though they need the services of agents refuse to hire them. 201 Thus, conflict of interest regulation can be viewed as an infrastructure that protects markets which depend on information that can be used against its possessor.
For this reason it is odd that modern financial markets, which are in essence markets in information, effectively grant a property right in investors' information to the broker-dealers who process the trade: as is noted above, the duty of a dealer executing a trade is limited to "best execution" and very narrow disclosure obligations. 202 As a result, the trading information disclosed to the dealer may be used for the dealer's own purposes.
One result of the informational structure of modern markets has been the growth of "dark pools." These are private venues where investors can trade away from the established exchanges. They are popular because the trade is not disclosed to the market, and investors find that this ability to trade off the established markets reduces the market impact of the trades. 203 A NYSE estimate finds that 40% of all trades on U.S. markets are not posted to public markets, and that this is double the proportion five years ago. 204 Remarkably the estimate was criticized for not taking into account the fact that the NYSE itself allows for hidden orders that are not made public until they are executed -the extent of hidden orders on the NYSE is not public information. 205 As Macey and O'Hara explain these new trading venues have been established precisely for the purpose of protecting institutional investors' "property rights in the information they are bringing to the market" by executing large block orders anonymously and off the market. 206 The exchanges are now raising the concern that the loss of public trading volume may undermine the integrity of markets. 207 Thus, the economic analysis of conflict of interest regulation and the growth of dark pools would tend to indicate that a regulatory policy that protects client information by requiring separation between broker and dealer might improve markets. Given the entrenched role of broker-dealers in U.S. markets, this would, however, be a highly risky policy with many unanticipated consequences, and I do not advocate it here. Instead, I propose protecting price formation on financial markets from strategic behavior by restricting the release and use of intraday market data in trade on financial markets. 
B. Improve Liquidity by Suppressing Trade on Market Information
Drawing from the example of the London Stock Exchange, this paper proposes limiting access to intraday market information. There should be continuous information on the prices at which trades were executed and on open bids and offers for standard trading sizes. Other information on trading would not be made public until after the market close.
The purpose of this policy is to change the nature of the strategic game taking place on markets. A dealer who has been receiving an excess of sell orders will not know if his information is idiosyncratic or a market phenomenon. He will face the question of whether to lower his bid price -announcing to the market an imbalance in his books -or to hold and wait for another dealer to make the first move. When the excess sales are a market phenomenon we would expect to see leader-follower behavior, as the first few dealers who move indicate to the other dealers that their information is not idiosyncratic and induce the others to follow. In an environment where order imbalances are purely idiosyncratic, we would expect to see fairly stable prices, as any price alteration would not draw followers (since they don't have the same order imbalance), but simply cause the dealer who moves prices to lose business, resulting in an adjustment to his order imbalance, and eventually an adjustment back to the previous price.
Evidence from old-time London traders makes it clear that when the size of trades is not made public it is easier for market makers to operate. 208 Because suppressing intraday market information reduces the ability to trade on market information, it reduces the frequency with which strategic behavior affects prices and thus improves liquidity. In fact, the liquidity advantages of restricting market information were so clear in London, that shortly after moving to electronic trading, the LSE adopted a policy of permitting delayed reporting of large trades -for up to a week. 209 Furthermore, in London this policy remains in force: if a trade is sufficiently large, delayed publication of the trade is permitted with the length of delay increasing in the size of the trade.
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Because this paper posits, consistent with the theory, that a permissive approach to trading on market information is inefficient, this paper would extend the LSE's restrictions on information dissemination to include the size of all trades executed intraday until the close of business. The purpose of this policy is to reduce market volatility that is driven by strategic use of market information and that tends to increase the market impact of trades. In order to be effective such a policy would have to be accompanied by a new "insider trading" prohibition on a firm's use of unreleased market data, except for data on those trades that passed through the firm in its capacity as broker or dealer. 
VIII. CONCLUSION
This paper focuses on the problem of asymmetric information between the public and the market makers, and explains that, because the market makers who provide liquidity on financial markets are inherently informationally large, economic theory does not predict efficient prices on financial markets. Consistent with the theory, this paper posits that trading on market information is socially inefficient and observes that increasing opportunities for such trade is one potential explanation for the dramatic increase in the aggregate cost of financial intermediation.
A historical analysis indicates that the London Stock Exchange was structured to minimize the market makers' ability to trade on market information by prohibiting conflicts of interest, whereas the New York Stock Exchange took a much more permissive approach towards both conflicts of interest and trading on information. The fact that the value of an NYSE membership fell by 30% when LSE-style regulation was aggressively advocated is an indicator that in these early years the costs of financial intermediation were significantly affected by the permissive approach of the NYSE.
Turning to modern markets, this paper looks at a few instances where there is sufficient information to conclude that pricing on the markets was inefficient. The flash crash demonstrates that liquidity on modern markets cannot be evaluated by measures such as volume and the bid ask spread, but that price movements must also be taken into account. The Libor and energy trading scandals show that, just as economic theory predicts, prices are affected by strategic decisions that improve the value of trading positions, and that traders in these markets consider such behavior business-as-usual. While the costs of trading on market information are extremely difficult to establish, the significant increase in the aggregate costs of financial intermediation is an indicator that they are not negligible and that markets have been growing increasingly inefficient over time.
This paper argues that regulation that minimizes the market makers' ability to trade strategically using market information is needed to protect price formation on financial markets. The paper proposes policies that require market makers to avoid, not manage, conflicts of interest, and that reduce the ability to trade on market information by limiting the availability of intraday market data.
